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(54) MOBILE COMMUNICATION EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the bit 
synchronization of a mobile station for communicating 
with a different radio base station by measuring 
transmission/reception delay time in a plurality of routes 
while transmission is performed from a centralized base 
station and reception is performed through a plurality of 
radio base stations and the mobile station further. 
SOLUTION: Signals modulated in the modulator 12 of 
the centralized base station 10 are transmitted through 
an outgoing channel to the radio base station 51, 
converted to a radio frequency and transmitted from an 
antenna 53. Simultaneously, they are received in the 
antenna 54, converted to a sub carrier frequency, 
transmitted through an incoming channel to the 
centralized base station 10 and demodulated in a 
demodulator 13. During the time, by detecting a unique 
word, delay time from the transmission to the reception 
is measured. Similarly, the delay time of the radio base 
station 72 is measured. Further, by a similar means, the 
transmission is performed from the centralized base station 10 to the radio base station 51, the 
reception is performed through the radio base station 71 by the centralized base station 10 and 
further, the transmission/reception delay time through the mobile station 81 is measured. Thus, 
the bit synchronization of the mobile station for performing the communication with the 
different radio base station is performed. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
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CLAIMS 

[Claim(s)] 

[Claim 1]Two or more base transceiver stations which communicate by radio between mobile 
stations, comprising, Distribution and two or more of these base transceiver stations of a 
sending signal to two or more of these base transceiver stations are provided with a 
concentration base station which collects signals received, respectively, and it said 
concentration base station, A delay measuring means which measures transmission line delay 
between each of two or more of said base transceiver stations, Timing of a signal sent out to 
said two or more base transceiver stations according to measured value of this delay measuring 
means, respectively including a timing adjustment means to adjust said delay measuring means, 
The first measuring means that measures transfer time until a signal sent out from said 
concentration base station is transmitted from the base transceiver station to each of two or 
more of said base transceiver stations, it is directly received by the same base transceiver 
station and it returns to said concentration base station, A moving communication device 
including the second measuring means that measures transfer time until a signal sent out from 
said concentration base station is transmitted from the base transceiver station, it is received 
by other base transceiver stations and it returns to said concentration base station. 
Said delay measuring means receives each of two or more of said base transceiver stations 
further, The third measuring means that measures transfer time until a signal sent out from said 
concentration base station is transmitted from the base transceiver station, it is received by 
mobile station, a signal which the mobile station transmitted is received by the same base 
transceiver station and it returns to said concentration base station. 

The fourth measuring means that measures transfer time until a signal sent out from said 
concentration base station is transmitted from the base transceiver station, it is received by 
mobile station, a signal which the mobile station transmitted is received by other base 
transceiver stations and it returns to said concentration base station. 

[Claim 2]The moving communication device according to claim 1 provided with a means which is 
constituted by delay measuring instrument with common said first measuring means and said 
third measuring means, and changes operation of this common delay measuring instrument. 
[Claim 3]The moving communication device according to claim 1 or 2 provided with a means 
which is constituted by delay measuring instrument with common said second measuring means 
and said fourth measuring means, and changes operation of this common delay measuring 
instrument. 

[Claim 4]The moving communication device according to claim 1 with which said timing 
adjustment means contains a means to adjust timing so that data may reach two or more mobile 
stations to the same timing substantially. 

[Claim 5]The moving communication device according to claim 1 containing a means to which 
the bit synchronization of the data which said timing adjustment means transmits to one mobile 
station from two or more base transceiver stations is carried out with the mobile station. 
[Claim 6]Two or more demodulators which restore to a signal which two or more modulator and 
said two or more base transceiver stations which modulate a signal which said two or more base 
transceiver stations transmit, respectively received, respectively are formed in said 
concentration base station, The moving communication device according to claim 1 containing a 
means to adjust operation timing of said demodulator to said concentration base station 
according to measured value of said delay measuring means. 

[Claim 7]The moving communication device according to claim 1 with which a demodulator which 
restores to a signal received from a modulator and a mobile station which modulate a signal 
transmitted to a mobile station was formed in each of two or more of said base transceiver 
stations. 
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[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the moving communication device which used 
the TDMA-TDD (Time Division Multiple Access-Time DivisionDuplex) method. Even if it is a case 
where the delay adjustment during the transmission and reception in the case of performing a 
burst strange recovery especially differs from the base transceiver station where a mobile 
station communicates, it is related with the art of performing the timing synchronization of the 
frame of a burst which a mobile station receives. 
[0002] 

[Description of the Prior Art]In a TDMA-TDD system, a burst modulating signal performs 
bidirectional communication at time sharing using the same radio carrier. When the method of 
carrying out concentrated control of the base transceiver station is adopted, it is transmitted to 
a base transceiver station via a transmission line, it is transmitted from the antenna of a base 
transceiver station, and the burst modulating signal which carried out burst abnormal conditions 
in the concentration base station is received by the mobile station. It is received by the antenna 
of a base transceiver station, the burst modulating signal which the mobile station transmitted is 
inputted into the demodulator of a concentration base station via a transmission line, and it 
restores to it to received data. In a burst strange recovery, an abnormal-conditions burst 
position is detected by detecting a unique word pattern out of the received data. Since there is 
a possibility that the receiving pattern same besides true unique word as unique word may exist, 
and a timing position cannot be judged correctly when coincidence comparison detection of 
received data and the unique word pattern is always carried out, It is necessary to install a 
unique-word-detection window, to perform coincidence comparison detection only by a 
detection window, and to improve an erroneous detection rate. The delaying amount from the 
transmission burst of this detection window is set up by the timing during transmission and 
reception. The position of a unique-word-detection window must be controlled by concentrated 
control using a transmission line with a timing-control machine. The time required of 
transmission-line transfer can be measured by comparing the position of the unique word of a 
transmission burst with the position of the unique word of a receiving burst. 
[0003]In a TDMA-TDD system, the timing synchronization of the burst which transmits among 
two or more base transceiver stations is taken, and a transmission burst phase is arranged by a 
frame synchronization. If it transmits from a base transceiver station to the timing which was 
overdue for transmission line delay, the unique word from a base transceiver station is not 
applied to the position of the unique-word-detection window of a mobile station. Therefore, it 
cannot restore to burst modulation data and a synchronization cannot be taken. In order to avoid 
this, transmission-line-delay time is expected and it gets down rather than the burst position 
which transmits from a base transceiver station, and it is necessary to transmit a priori, and only 
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for transmission-line-delay time to delay only uphill transmission-line-delay time, and to receive 
it in a concentration base station. 

[0004]Drawing 5 is a block lineblock diagram showing the moving communication device of a 
conventional example. This moving communication device is provided with the concentration 
base station 10 where it was connected to the public network 1, and intensive arrangement of 
the modulator and demodulator was carried out, and the base transceiver stations 51 and 71 
which communicate between mobile stations by being connected to this concentration base 
station 10 via the transmission line 30, and transmitting and receiving an electric wave from an 
antenna. The interface circuit 11 where the concentration base station 10 performs signal 
transformation between the public networks 1, The modulator 12 which modulates the data 
transmitted to the base transceiver stations 51 and 71, and the demodulator 13 which restores 
to the data from the base transceiver stations 51 and 71, The delay circuit 14 which sets the 
delaying amount of send data as variable, and the delay circuit 15 which sets the delaying 
amount of received data as variable, The delay measuring instruments 21 and 22 which compare 
the data transmitted from the concentration base station 10 with the data received in the 
concentration base station 10, and measure the time required of transmission-line passage, It 
has the timing -control machine 18 which computes the amount of timing adjustments of 
transmission and reception with the measured value of these delay measuring instruments 21 
and 22, and the timing generator 19 which generates the reference timing for performing timing 
adjustment. The base transceiver station 51 shall be provided with the transmitter-receiver 52 
which changes a radio signal into a radio frequency, and is transmitted and received, and the two 
antennas 53 and 54, one antenna 53 or 54 shall perform transmission, both antennas 53 and 54 
shall perform reception, and the one where a receiving level is higher shall be chosen. The base 
transceiver station 71 is similarly provided with the transmitter-receiver 72 and the two 
antennas 73 and 74. 

[0005] As a course which returns to the concentration base station 10, the data transmitted from 
the concentration base station 10, It adds to the transmission line 30, The space propagation 
paths 101 and 102 which get down, transmit the signal from a circuit from each one antenna 53 
of the base transceiver stations 51 and 71, or 54, 73 or 74 between non-railroad sections, and 
are received by the antenna 54 of each another side of the same base transceiver stations 51 
and 71, or 53, 74 or 73, There are the space propagation paths 103 and 104 which get down, 
transmit the signal from a circuit from each antenna 53 of the base transceiver stations 51 and 
71, or 54, 73 or 74 between non-railroad sections, and are received by each antenna 73 of 
another base transceiver stations 71 and 51, 74 and 53, or 54. Usually, since it is very short 
compared with the distance between base transceiver stations, the distance between antennas 
does not need to take into consideration the propagation delay time by the space propagation 
paths 101 and 102. Below, space propagation delay time by the space propagation paths 103 and 
104 is made into A^ 2 - 

[0006]The timing to which the delay measuring instrument 21 transmitted data from the 
concentration base station 10, The timing which transmitted the signal from the base transceiver 
stations 51 and 71, and received this via the same base transceiver stations 51 and 71 in the 
concentration base station 10 is compared, and the time required of a round trip of a 
transmission line when it goes via the space propagation paths 101 and 102, respectively is 
measured. The timing to which the delay measuring instrument 22 transmitted data from the 
concentration base station 10 on the other hand, The timing which received in the concentration 
base station 10 via the base transceiver stations 71 and 51 which transmit a signal from the 
base transceiver stations 51 and 71, and are different in this is compared, and the both-way time 
required of a transmission line when it goes via the space propagation paths 103 and 104, 
respectively is measured. Based on the measured value of the delay measuring instruments 21 
and 22, the timing-control machine 18 gets down, calculates the transmit timing of a circuit, and 
the receiving timing of an upstream, and adjusts sending and receiving timing with the delay 
circuits 14 and 15. Thereby, in the transmission line 30 between the concentration base station 
10 and two or more base transceiver stations 51 and 71, when an up-and-down circuit has a 
transmission-line time lag for every [ the base transceiver station 51 and ] 71, a bit 
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synchronization can be established between the base transceiver stations 51 and 71. 
[0007] 

[Problem(s) to be Solved by the Invention]However, in the conventional moving communication 
device, when the space propagation delay time between a certain base transceiver station and 
mobile station differs from the space propagation delay time between other base transceiver 
stations and a mobile station. The frame synchronization phase between mobile stations cannot 
be doubled to two or more base transceiver stations which are communicating, When the 
tolerance level of the jitter of the data for every [ in a mobile station or a base transceiver 
station ] frame is small, the no hit handover which changes the connected base transceiver 
station to other base transceiver stations by no hit cannot be realized. The diversity between 
transmission cells which changes a base station and transmits is also unrealizable by 
transmitting the data received in two or more base transceiver stations to a concentration base 
station according to a transmission line, and judging those data. 

[0008]Generally, in order that a mobile station may perform communication from arbitrary 
positions, the space propagation delay time cannot carry out specific, and is not equal. [ of 
travelling period A 1 between a certain base transceiver station and mobile station and travelling 

period A 2 between other base transceiver stations and a mobile station ] Travelling period A 1 

and A 2 change every moment by moving, while a mobile station communicates. For this reason, 

the bit synchronization of the data transmitted from two or more base transceiver stations in a 
mobile station could not be taken, and the diversity change between transmission cells which 
changes send data to the distant base transceiver station of two games, and transmits to a 
mobile station was not completed. 

[0009]This invention solves such a technical problem and an object of this invention is to provide 
the moving communication device which can establish the synchronization of a bit between the 
mobile stations with which the base transceiver stations which communicate differ, when random 
in a transmission line and a propagation path time delay in communication between a 
concentration base station and two or more mobile stations. 
[0010] 

[Means for Solving the Problem]Two or more base transceiver stations with which, as for this 
invention, a moving communication device of this invention communicates by radio between 
mobile stations, Distribution and two or more of these base transceiver stations of a sending 
signal to two or more of these base transceiver stations are provided with a concentration base 
station which collects signals received, respectively, and it a concentration base station, A delay 
measuring means which measures transmission line delay between each base transceiver station, 
and a timing adjustment means which adjusts timing of a signal sent out to each base 
transceiver station according to measured value of this delay measuring means are included, The 
first measuring means that measures transfer time until a signal sent out from a concentration 
base station is transmitted from the base transceiver station to each base transceiver station, a 
delay measuring means is directly received by the same base transceiver station and it returns 
to a concentration base station, A moving communication device including the second measuring 
means that measures transfer time until a signal sent out from a concentration base station is 
transmitted from the base transceiver station, it is received by other base transceiver stations 
and it returns to a concentration base station is characterized by comprising: 
The third measuring means that measures transfer time until a signal sent out from a 
concentration base station is further transmitted from the base transceiver station to each base 
transceiver station, a delay measuring means is received by mobile station, a signal which the 
mobile station transmitted is received by the same base transceiver station and it returns to a 
concentration base station. 

The fourth measuring means that measures transfer time until a signal sent out from a 
concentration base station is transmitted from the base transceiver station, it is received by 
mobile station, a signal which the mobile station transmitted is received by other base 
transceiver stations and it returns to a concentration base station. 
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[001 1]Namely, in this invention, turn up data in a base transceiver station, without passing ** 
mobile station, compare the send data and received data, and a time delay during transmission 
and reception of a transmission line is measured, ** Measure a time delay as compared with 
received data which received send data of a base transceiver station in other base transceiver 
stations without passing a mobile station and to which it restored through a transmission line in 
a concentration base station, ** Measure a time delay during transmission and reception of a 
transmission line for send data and received data of a base transceiver station as compared with 
the time of communication with a mobile station, and measure a time delay as compared with 
received data which received send data of a base transceiver station in other base transceiver 
stations at the time of communication with ** mobile station and to which it restored through a 
transmission line in a concentration base station. And transmit timing variation time of a part 
which got down and includes both transmission-line-delay time of a circuit, and a space 
travelling period with these measured value, Receiving timing variation time of a part including 
both transmission-line-delay time of an upstream and a space travelling period is found by 
calculation, and transmit timing and receiving timing are adjusted according to this calculation 
result. A synchronization between several mobile stations with which base transceiver stations 
which are communicating differ by this is established, and reception in a concentration base 
station is enabled. Below, it is called "clinch" to receive data via a mobile station like ** and **, 
and to transmit to a concentration base station. 

[0012]The first measuring means and third measuring means are constituted by common delay 
measuring instrument, and can be provided with a means which changes operation of this 
common delay measuring instrument. It is similarly constituted by a common delay measuring 
instrument about the second measuring means and fourth measuring means, and can have a 
means which changes operation of this common delay measuring instrument. 

[0013]The timing adjustment means can contain a means to adjust timing so that data may reach 
two or more mobile stations to the same timing substantially, or a means to which the bit 
synchronization of the data transmitted to one mobile station from two or more base transceiver 
stations is carried out with the mobile station. 

[0014]Two or more demodulators which restore to a signal which two or more modulator and 
each base transceiver station which modulate a signal which each base transceiver station 
transmits, respectively received, respectively can be formed in a concentration base station, and 
this concentration base station can be equipped with a means to adjust operation timing of a 
demodulator according to measured value of a delay measuring means. A modulator and a 
demodulator may provide in each of a base transceiver station. 

[001 5]According to this invention, time delay measurement including space propagation delay 
time is attained, and the mobile station can establish a bit synchronization between mobile 
stations which are carrying out communication with a different base transceiver station in 
arbitrary positions which can communicate. That is, the mobile station can take a 
synchronization of timing of a burst which a mobile station receives among base transceiver 
stations other than a base transceiver station where a local station is communicating. For this 
reason, even if a tolerable jitter of data for every frame which a mobile station and a base 
transceiver station receive is when very small in a state while a mobile station is talking over the 
telephone compared with transmission-line-delay time or propagation delay time, A no hit 
handover which is not based on a space travelling period between a base transceiver station and 
a mobile station, but changes a connected base transceiver station to other base transceiver 
stations by no hit is realizable. Diversity between transmission cells which changes a base 
transceiver station and transmits becomes possible by transmitting data received in two or more 
base transceiver stations to a concentration base station according to a transmission line, and 
judging it. 
[0016] 

[Embodiment of the InventionjD rawing 1 is a block lineblock diagram showing a first embodiment 
of this invention. This moving communication device is provided with the following. 
Two or more base transceiver stations 51 and 71 which communicate by radio between the 
mobile stations; 81 (here, one is shown). 
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The concentration base station 10 which collects the signals which distribution and two or more 
of these base transceiver stations 51 and 71 of the sending signal to two or more of these base 
transceiver stations 51 and 71 received, respectively. 
The concentration base station 10 is provided with the following. 

The interface circuitry 1 1 which performs transmission signal conversion between the modulator 
12 and the demodulator 13, and the public network 1. 

The modulator 12 which modulates the data transmitted to the base transceiver stations 51 and 
71. 

The demodulator 13 which restores to the data from the base transceiver stations 51 and 71. 
The delay circuit 14 which sets the delaying amount of send data as variable, and the delay 
circuit 15 which sets the delaying amount of received data as variable, The delay measuring 
instruments 16 and 17 and the clinch switcher 20 which measure the transmission line delay 
between each of the base transceiver stations 51 and 71, The timing-control machine 18 which 
adjusts the timing of the signal sent out to the base transceiver stations 51 and 71 according to 
the measured value of the delay measuring instruments 16 and 17, respectively, and the timing 
pulse generator 19 which generates reference timing required in order to control the timing- 
control machine 18. 

The base transceiver station 51 has composition which is provided with the transmitter-receiver 
52 which changes a radio signal into a radio frequency, and is transmitted and received, and the 
two antennas 53 and 54, performs transmission with one antenna 53, performs reception with 
both antennas 53 and 54, and chooses the one where a receiving level is higher among the 
received wave. The base transceiver station 71 is similarly provided with the transmitter- 
receiver 72 and the antennas 73 and 74. 

[0017]The delay measuring instruments 16 and 17 measure the time delay which is with the time 
of not carrying out with the time of the base transceiver stations 51 and 71 communicating with 
the mobile station 81, and changes with control of the clinch switcher 20. 

[0018]Namely, the timing which sent out the signal from the concentration base station 10 to the 
base transceiver stations 51 and 71 when the delay measuring instrument 16 did not 
communicate with the mobile station 81, Send out a signal from the concentration base station 
10 to the base transceiver stations 51 and 71, and it is transmitted by the antennas 53 and 73 of 
the base transceiver stations 51 and 71, The time required which transmission-line passage 
takes is measured by transmitting the signal received by the antennas 54 and 74 of another side 
of the office from the base transceiver stations 51 and 71 to the concentration base station 10, 
and comparing the timing which received the signal in the concentration base station 10. The 
timing sent out from the concentration base station 10 to the base transceiver stations 51 and 
71 when the delay measuring instrument 16 communicated with the mobile station 81 again, 
Send out a signal from the concentration base station 10 to the base transceiver stations 51 and 
71, it is transmitted to the mobile station 81 from the base transceiver stations 51 and 71, and 
the base transceiver stations 51 and 71 receive the signal from the mobile station 81 which 
answered, It is transmitted from the base transceiver stations 51 and 71 to the concentration 
base station 10, and the time required which transmission-line passage takes at the time of 
communication with the mobile station 81 is measured by comparing the timing which received 
the signal in the concentration base station 10. 

[0019]The timing which sent out the signal from the concentration base station 10 to the base 
transceiver stations 51 and 71 on the other hand when the delay measuring instrument 17 did 
not communicate with the mobile station 81, Send out a signal from the concentration base 
station 10 to the base transceiver stations 51 and 71, and it is transmitted by the antennas 53 
and 73 of the base transceiver stations 51 and 71, The time required which transmission-line 
passage takes is measured by transmitting the signal received by the antenna 73 of other base 
transceiver stations 71 and 51, or 74, 53 or 54 from the base transceiver stations 71 and 51 to 
the concentration base station 10, and comparing the timing which received the signal in the 
concentration base station 10. The timing sent out from the concentration base station 10 to the 
base transceiver stations 51 and 71 when the delay measuring instrument 17 communicated with 
the mobile station 81 again, Send out a signal from the concentration base station 10 to the 
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base transceiver stations 51 and 71, and it is transmitted to the mobile station 81 from the base 
transceiver stations 51 and 71, and other base transceiver stations 71 and 51 receive the signal 
from the mobile station 81 which answered, It is transmitted from the base transceiver stations 
71 and 51 to the concentration base station 10, and the time required which transmission-line 
passage takes at the time of communication with the mobile station 81 is measured by 
comparing the timing which received the signal in the concentration base station 10. 
[0020]Each measurement result of the delay measuring instruments 16 and 17 is inputted into 
the timing-control machine 18. From these measurement results, the timing-control machine 18 
computes the amount of timing adjustments of transmission and reception, and sets up the 
delaying amount of the delay circuits 14 and 15. The delay circuit 14 sets the delaying amount of 
the data transmitted from the base transceiver stations 51 and 71 as variable using the 
information from the timing-control machine 18. The delay circuit 15 sets the timing which can 
receive the data in the base transceiver stations 51 and 71 as variable using the information 
from the timing-control machine 18. Reference timing required in order to control the timing- 
control machine 18 is generated by the timing pulse generator 19. Operation of the delay 
measuring instruments 16 and 17 is changed by the clinch switcher 20. 
[0021]Measurement of transmission-line-delay time and space propagation delay time is 
explained in more detail. Here, and transmission-line transfer time of an upstream are made 

into l_ 1u for the transmission-line transfer time of the going-down circuit in the transmission line 

30 between the concentration base station 10 and the base transceiver station 51. L_ 2d and 

transmission-line transfer time of an upstream are made into l_ 2u for the transmission-line 

transfer time of the going-down circuit in the transmission line 30 between the concentration 
base station 10 and the base transceiver station 71. 

[0022]First, transmission-line-delay time measurement when not telephoning to a mobile station, 
and measurement of space propagation delay time are explained. 

[0023]In this case, transfer time l_ 1d gets down and the signal modulated with the modulator 12 

of the concentration base station 10 is transmitted to the base transceiver station 51 via a 
circuit, It changes into a radio frequency in the base transceiver station 51, and it transmits from 
the antenna 53 of the base transceiver station 51, the antenna 54 of the base transceiver 
station 51 receives, and it changes into subcarrier frequency, transmits to the concentration 
base station 10 via the upstream of transfer time l_ lu , and gets over with the demodulator 13. At 

this time, time after transmitting after abnormal conditions until it receives and gets over is 
measured as a time delay by detecting unique word in the concentration base station 10. 
Thereby, the transfer time of L 1d +I_ 1u is measured. This time is made into T^. It measures 

similarly about the base transceiver station 71, and the transfer time of L 2d +L 2u is measured. 

This time is made into T 22 . 

[0024]Transfer time l_ 1d gets down and the signal modulated with the modulator 12 of the 

concentration base station 10 is transmitted to the base transceiver station 51 via a circuit, 
Change into a radio frequency in the base transceiver station 51, and it transmits from the 
antenna 53 of the base transceiver station 51, The antenna 73 or 74 of the base transceiver 
station 71 receives via the propagation path of space travelling period A 12 , and it transmits to 

the concentration base station 10 via the upstream of transfer time l_ 2u , and gets over with the 

demodulator 13. At this time, time after transmitting after abnormal conditions until it receives 
and gets over is measured as a time delay by detecting unique word before and after 
transmission and reception in the concentration base station 10. Thereby, the transfer time of 
l_ 1d +A 12 +l_ 2u is measured. This time is made into T 12 . It measures similarly about the case where 

it transmits from the base transceiver station 71, and the base transceiver station 51 receives, 
and the transfer time of L 2d +A 12 +L lu is measured. This time is made into T 2 -j. 

[0025]A transmission-line-delay time lag is searched for from these measurement results. It is 
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L 1d +L 1u =T 1 -| when a formula shows the above-mentioned conditions. — (1) 

L 2d +L 2u =T 22 - ^) 
L 1d +L 2u +A 12 =T 12- ™ 
L 2d +L 1u +A 12 =T 21 " ^ 

It becomes. (3; From +(4)-(1)-(2), it is ZA^T^+T^-T^-T^. — (5) 
A 12 =(T 12 +T 21 -T ir T 22 ) /2 -- (6) 

It becomes. It is T 1 r T 12 = ^ L 1u _L 2u^ _A 12 from ( 1 H3). — (7) 
L 1u- L 2u =T ir T 12 +A 12"^ 

From (2)-(4), it is T, r T 21 =(L 1d" L 2d )_A 12" ~~ (9) 

L id- L 2d =T ir T 12 +A i2-( 1 °) 

It becomes. (8) From a formula, transfer time difference I_ 1u -L 2u of the upstream from the base 

transceiver station 51 to the concentration base station 10 and the upstream from the base 
transceiver station 71 to a concentration base station is calculated. It gets down from the going- 
down circuit and the concentration base station 10 from the concentration base station 10 to 
the base transceiver station 51 to the base transceiver station 71 by (10) types, and transfer 
time difference l_ ld -l_ 2d with a circuit is calculated. 

[0026]Next, transmission-line-delay time measurement when telephoning to the mobile station 
81, and measurement of space propagation delay time are explained. Here, the mobile station 81 
assumes that it is communicating via the base transceiver station 51 first. 
[0027]Transfer time L 1d gets down and the signal modulated with the modulator 12 of the 

concentration base station 10 is transmitted to the base transceiver station 51 via a circuit, 
Change into a radio frequency in the base transceiver station 51, and it transmits from the 
antenna 53 of the base transceiver station 51, It is received by the antenna of the mobile station 
81 via the propagation path of space travelling period A^, The data from the mobile station 81 

which answered this is transmitted from the antenna of the mobile station 81, the antennas 53 
and 54 of the base transceiver station 51 receive via the propagation path of space travelling 
period and it transmits to the concentration base station 10 via the upstream of transfer 

time l_ lu , and gets over with the demodulator 13. At this time, time after transmitting after 

abnormal conditions until it receives and gets over is measured as a time delay by detecting 
unique word in the concentration base station 10. Thereby, the transfer time of L^+A^A^L^ 

is measured. This time is made into T. 

lal 

[0028]Transfer time L 1d gets down and the signal modulated with the modulator 12 of the 

concentration base station 10 is transmitted to the base transceiver station 51 via a circuit, 
Change into a radio frequency in the base transceiver station 51, and it transmits from the 
antenna 53 of the base transceiver station 51, It is received by the antenna of the mobile station 
81 via the propagation path of space travelling period A^, Transmit the data from the mobile 

station 81 which answered this from the antenna of the mobile station 81, the antennas 73 and 
74 of the base transceiver station 71 receive via the propagation path of space travelling period 
A 2 , and it changes into subcarrier frequency in the base transceiver station 71, It transmits to 

the concentration base station 10 via the upstream of transfer time l_ 2u , and gets over with the 

demodulator 13. At this time, time after transmitting after abnormal conditions until it receives 
and gets over is measured as a time delay by detecting unique word in the concentration base 
station 10. Thereby, the transfer time of L_ 1d +A.|+A 2 +L 2u is measured. This time is made into 

T 1a2- 

[0029]A transmission-line-delay time lag is searched for from these measurement results. It is 
L 1d +A 1 +A 1 +L 1u =T la1 when a formula shows the above-mentioned conditions. — (11) 
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L 1d+ A 1+ A 2+ L 2( =T 1a2 -(12) 

It becomes. Next, when transmit timing variation time needed is set to delayl and receiving 
timing variation time is set to delay2, it is delayl = (L^+A^). - (L 2c j + A 2 ) — (13) 

delay2= (L^+A^ - fl- 2u +A 2 ) — (14) 

It is expressed. From (11)-(12), it is (L^+A^-CL^+Ag) =T 1al -T 1a2 . — (15) 
a next door, therefore delay2=T la1 -T la2 — (16) 

It can carry out and delay2 can be drawn, moreover — transforming (15) types — (L 1u -I_ 2u ) + 

<VV =T i.r T i.2-< 17 > 

It carries out. From (17)-(18), it is (T 11 "T 12 +A 12 )+(A 1 -A 2 ) =T 1a1 "T 1a2 . — (18) 

Since it comes out, it is = (A.j-A 2 ) 0" 1 ^-T 1 2 ). "(T^-T^+A^) — (19) 

It becomes, moreover — transforming (13) types — delayl =(L ld -L 2d )- (A 1 ~A 2 ) — (20) 

Since it comes out, it is delayl = 0" 11 -T 12 +A 12 ) from (19), (20), and (10) types. - (T^-T^+A^) 

+ < T 1ar T 1a2> 

********** (16) From a formula, transfer time difference (L lu +A.,) - (L 2u + A 2 ) with the upstream 

to a concentration base station is called for through the upstream and the base transceiver 
station 71 to the concentration base station 10 through the base transceiver station 51 from the 
mobile station 81. By (21) types, even the mobile station 81 gets down from the concentration 
base station 10 through the going-down circuit and the concentration base station 10 to the 
mobile station 81 to the base transceiver station 71 through the base transceiver station 51, and 
transfer time difference (L^+Aj) - (l- 2d +A 2 ) with a circuit is called for. 

[0030]Thus, the bit synchronization of the mobile station which is communicating with a different 
base transceiver station is realizable using the transfer time difference searched for. 
[0031]Drawing 2 is a figure explaining the timing adjustment for taking a synchronization, and 
drawing 3 is a figure explaining the timing of signal transduction, here — **** — L — 1d - L — 

2d " > zero " L 1 U ~ L ~ 2u — > " zero — <— L — id + A 1 — ) - (L 2d +A 2 ) - 
- > — zero — ( — L — 1u — + — A — 1 — ) - (L_ 2u +A 2 ) — > — zero — assuming . The interval 

of the reference timing of the transmission and reception in a mobile station is set to Td. 
Expressing a base transceiver station with "1" and "2", a mobile station shall communicate via a 
base transceiver station "2" first among these base transceiver stations "1" and "2." 
[0032]First, a signal is sent out to a base transceiver station "2" from a concentration base 
station, a signal is sent out between non-railroad sections from a base transceiver station "2", 
and time to return to the concentration base station where the signal was received by a base 
transceiver station "1" and "2" as it was is measured, respectively. Next, a signal is sent out to 
a base transceiver station "2" from a concentration base station, a signal is sent out between 
non-railroad sections from a base transceiver station "2", a mobile station receives, and time to 
be received by a base transceiver station "1" and "2", respectively, and for the signal which the 
mobile station answered and transmitted to this return to a concentration base station is 
measured, respectively. Thereby, it turns out that it is necessary bring only the time of delayl 
forward and to transmit a signal to a base transceiver station "1" from the timing which gets 
down and transmits to a base transceiver station "2" as transmit timing in a concentration base 
station. It turns out that a signal arrives from a base transceiver station "1" as uphill receiving 
timing later than the timing sent from a base transceiver station "2" only in the time of delay2. 
[0033]Therefore, after this, from the timing which transmits to a base transceiver station "2", a 
concentration base station brings only delayl forward and transmits a signal to a base 
transceiver station "1." Thereby, with a mobile station, the time difference between the signal 
transmitted from the base transceiver station "1" and the signal transmitted from the base 
transceiver station "2" can be lost, the base transceiver station of a communications partner 
can be changed to "1" from "2", and communication can be continued. A concentration base 
station is that only delay2 delays again the receiving timing of the signal sent from a base 
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transceiver station "2" to the receiving timing of the signal with which it is sent from a base 
transceiver station "1", The receiving timing of the signal from two base transceiver stations 
"1" and "2" can be doubled, and it can receive. 

[0034]Here L 1d -L 2d , L^-L^, Although the case where all fl- 2u +A 2 ) of (L^+A^- (L- 2d +A 2 ) and 
(L^+A^- were positive was explained to the example, negative or the zero of these values are 
also the same. 

[0035]Thus, when [ including space propagation delay time ] it gets down and only the travelling 
period difference of a circuit adjusts transmit timing, the bit synchronization in a mobile station 
becomes possible about the signal from two or more base transceiver stations. Reception 
becomes possible, without a burst lapping in a concentration base station because only the 
transmission delay time subtraction of an upstream including space propagation delay time 
adjusts receiving timing. 

[0036] Drawing 4 is a block lineblock diagram showing a second embodiment of this invention. 
This moving communication device differs in the demodulator which restores to the signal 
received from the modulator and mobile station which modulate the signal transmitted to a 
mobile station having been formed in each base transceiver station from a first embodiment. 
Namely, two or more base transceiver stations 51 and 71 which communicate by radio between 
the mobile stations 81 (here, one is shown), Distribution and two or more of these base 
transceiver stations 51 and 71 of the sending signal to two or more of these base transceiver 
stations 51 and 71 are provided with the concentration base station 10 which collects the 
signals received, respectively, and the concentration base station 10 is provided with the 
following. 

The interface circuit 1 1 which performs transmission signal conversion between the public 
networks 1. 

The delay circuit 14 which sets the delaying amount of send data as variable. 

The delay measuring instruments 16 and 17 and the clinch switcher 20 which measure the 

transmission line delay between each of the base transceiver stations 51 and 71. 

The timing-control machine 18 and the timing pulse generator 19 which adjust the timing of the 

signal sent out to the base transceiver stations 51 and 71 according to the measured value of 

the delay measuring instruments 16 and 17, respectively. 

The transmitter-receiver 52 which the base transceiver station 51 changes a radio signal into a 
radio frequency, and is transmitted and received, The modulator 55 which modulates the data 
from the concentration base station 10, and the demodulator 56 which restores to the signal 
received by radio, It has composition which is provided with the two antennas 53 and 54, 
performs transmission with one antenna 53, performs reception with both antennas 53 and 54, 
and chooses the one where a receiving level is higher among the received wave. The base 
transceiver station 71 is similarly provided with the transmitter-receiver 72, the antennas 73 and 
74, the demodulator 75, and the modulator 76. 

[0037]The timing which sent out the signal from the concentration base station 10 to the base 
transceiver stations 51 and 71 when the delay measuring instrument 16 did not communicate 
with the mobile station 81, Send out a signal from the concentration base station 10 to the base 
transceiver stations 51 and 71, become irregular with the modulators 55 and 76 of the base 
transceiver stations 51 and 71, and it is transmitted by the antennas 53 and 73, The time 
required which transmission-line passage takes is measured by transmitting the signal by which 
it was received with the antennas 54 and 74 of another side of the office and to which it 
restored with the demodulators 56 and 75 from the base transceiver stations 51 and 71 to the 
concentration base station 10, and comparing the timing which received the signal in the 
concentration base station 10. The timing sent out from the concentration base station 10 to the 
base transceiver stations 51 and 71 when the delay measuring instrument 16 communicated with 
the mobile station 81 again, Send out a signal from the concentration base station 10 to the 
base transceiver stations 51 and 71, it is transmitted to the mobile station 81 from the base 
transceiver stations 51 and 71, and the base transceiver stations 51 and 71 receive the signal 
from the mobile station 81 which answered, It is transmitted from the base transceiver stations 
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51 and 71 to the concentration base station 10, and the time required which transmission-line 
passage takes at the time of communication with the mobile station 81 is measured by 
comparing the timing which received the signal in the concentration base station 10. 
[0038]The timing which sent out the signal from the concentration base station 10 to the base 
transceiver stations 51 and 71 on the other hand when the delay measuring instrument 17 did 
not communicate with the mobile station 81, Send out a signal from the concentration base 
station 10 to the base transceiver stations 51 and 71, and it is transmitted by the antennas 53 
and 73 of the base transceiver stations 51 and 71, The time required which transmission-line 
passage takes is measured by transmitting the signal received by the antenna 73 of other base 
transceiver stations 71 and 51, or 74, 53 or 54 from the base transceiver stations 71 and 51 to 
the concentration base station 10, and comparing the timing which received the signal in the 
concentration base station 10. The timing sent out from the concentration base station 10 to the 
base transceiver stations 51 and 71 when the delay measuring instrument 17 communicated with 
the mobile station 81 again, Send out a signal from the concentration base station 10 to the 
base transceiver stations 51 and 71, and it is transmitted to the mobile station 81 from the base 
transceiver stations 51 and 71, and other base transceiver stations 71 and 51 receive the signal 
from the mobile station 81 which answered, It is transmitted from the base transceiver stations 
71 and 51 to the concentration base station 10, and the time required which transmission-line 
passage takes at the time of communication with the mobile station 81 is measured by 
comparing the timing which received the signal in the concentration base station 10. 
[0039]Each measurement result of the delay measuring instruments 16 and 17 is inputted into 
the timing-control machine 18. From these measurement results, the timing-control machine 18 
computes the amount of timing adjustments of transmission and reception, and sets up the 
delaying amount of the delay circuit 14. The delay circuit 14 sets the delaying amount of the 
data transmitted from the base transceiver stations 51 and 71 as variable using the information 
from the timing-control machine 18. Reference timing required in order to control the timing- 
control machine 18 is generated by the timing pulse generator 19. Operation of the delay 
measuring instruments 16 and 17 is changed by the clinch switcher 20. 

[0040]According to this embodiment, what is necessary is to take into consideration only the 
data transmission timing to a modulator, and from the operation timing of a modulator, 
demodulator operation timing can be specified easily and does not need to take into 
consideration the amount of transmission line delay. Therefore, the delay circuit 15 used by a 
first embodiment is unnecessary. The method of transmission-line-delay measurement and 
timing adjustment is the same as that of a first embodiment. 
[0041] 

[Effect of the Invention]As explained above, according to this invention, even if it is a case 
where the transmission delay time by the transmission line between a concentration base station 
and a base transceiver station differs, and the space travelling distances between a base 
transceiver station and a mobile station differ, the synchronization between mobile stations is 
attained. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[D rawing 1]The block lineblock diagram showing a first embodiment of this invention. 
[Dra wing 2]The figure explaining the timing adjustment for taking a synchronization. 
[Drawing 3]The figure explaining the timing of signal transduction. 

[Drawing 4]The block lineblock diagram showing a second embodiment of this invention. 
[Drawi ng 5]The block lineblock diagram showing the moving communication device of a 
conventional example. 
[Description of Notations] 

I Public network 

10 Concentration base station 

I I Interface circuit 

12, 55, and 76 Modulator 

13, 56, and 75 Demodulator 
14 and 15 Delay circuit 

16, 17, 21, and 22 Delay measuring instrument 

18 Timing-control machine 

19 Timing pulse generator 

20 Clinch switcher 
30 Transmission line 

51 and 71 Base transceiver station 

52 and 72 Transmitter-receiver 
53, 54, 73, and 74 Antenna 

81 Mobile station 
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[Drawing 1] 
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na s Toe^ff^^i'js-r § hhcd$j£#is h , 

mmmimm t £ o $ nx* k b? s $ r- 

[0 0 1 1] ?%t>*>*m9lXlt y 



rem 



U 

imw&mxmt Lx&m&itmtxM^wmxmm 
bregma-? £ttMLTwmmm*mM~rz 0 z l 

[0012] £--o8l^gii:£=<D8l£¥8fctt£H 

©;se»J£^j: ^j^n, ci<o«ji©ajiiiij£i§© 

[0 0 13] *^5^g3fi^&H\ =&±<0£i&^K 



(4) # M¥ 1 0-7 5 2 0 5 

6 

mnmc m c * -y s y vx?- $ mm? 

znt ~D<r>®mm k mmt sf-^^ js x £ 

[0014] ^te^stti^^ff-r^M^^^n^n^ 

£#IS«£ffc Lfci'otait c 
[0 0 15] *|»fifcJ:ntf, ^KfeaKlEB$^*#46 

wfiM t mm t<DM<DQm&®mmic & z t\ mm 

IteiMLT^-r S c i: fc <fc •) , il^Stfi^^^ t) If * 
[0 0 16] 

<D$mMim5 1 ^ 7 l^n^nsMLfeM^oiR* 

*fT a^Wfi^ l 0 i:>&{ix.5o M^mi&fSi l Oti, 

^mts 1 2fe«fctf«pgg 1 3 fciHMH i t<Dfi\(D\mm 
s§g.&*ft5'(y?-7jL>(x®3ii it, mmmm 
51, 71 fcgfg TZT-z^mtzmmm 1 2 
n*8g^i si, 71 *»6or-**aaw-*ttiiai 1 
40 3t, m97 i -$(Dwmmzvjmmfet%w&$i 
At, &mT-z<ow£**^mz.wfetzwm&\ 
5 1, mmtm 51,71 (Dztizntomvfcjm 
wmmife? a m&iMm 16, 1 7 fe«fc t>*sf »? u l ® 
mm 2 0 1, wmmfem 16,17 ©flisffifc btct^-o 
■zmmmm 51,71 icznznmmt&m^'DZj 

M« 1 8 *$yp-r tt&^m&MmzJ^ y?it«E 

i$fr%Z'(^y>frt)V7MqEM\ 9i:^m-So fe^S 

50 xs&mtz^mms 2 ro©7>ft5 3,54 



7 

75<D7y7-f5 3, 5 4TfToT^<Dg{I$0 5*>§:{! 

S7 1t>R«fc, £§fS$l7 2 i:7>ft7 3, 7 4 t 

[0 0 17] SS$J£§§1 6, 1 7 W\ SftJilL^S 
2 0 <Dft|flU£ «fc t) . MtmifoM 5 1 s 7 1 tffllhWi 8 1 

[ooi8] -rs^, mmm^mi 6«, iM8 i 
i ofrsftiestfua 5 k 7 wi^£££Blt, am 

IliSK 7 1©7>ft5 3 > 7 3fc,fct>iM{S;£ 
n, ^10^07^5 4, 7 4£<fcD§€*tl 
f c fg^^te|gSttfiig 5 1,71 fr££Ufigii!Jji 1 O'MH 
3£LT, *c^Sitil^l Ofcfc^Tfi^rgfiL/c^^ 

«pffl*M£-r«o gW£§5l 6 fit: ft, Ma 8 1 

afi^tf 5 1 1> m^s*^ i ofrzmmi&m 5 1 , 
gifiim 51,71 ^mnzmm lt, 5 1 , 

7 ifr£&SiJf 8 l^iMfl^n, JS^L.fc$i]©8 lfr 

zvm^zmmi&ms u 1 insult, mmm 

I5K 7 1 jb^m^S*^ 1 0£7£i*Stt, lfe*g 

±tn/m 1 0 -cmmt&B Ltcz-f$>t?t mm? set 
si«ia««iSi-«o 

[0 0 19] -*\ 3I»gt§l 7tt, &»Jg8 1 tm 

1, 7 l^m^zmmLrczj^yvt, m^mmmi 

0*^*aiSiftJS5 1, 7 Wi^££HjLT, teHS 
*ja5K 7 107^5 3, 7 3{c<fc*)jMfi£*U 
ffi<D«J§KifeJa 7 1,51 ©7>rt 7 3 $fct± 7 4 , 

5 3 STclZ 5 4 fc ± D^m^nfefi^^^i^s*^ 

7 1,51 fr?>jftifgifeJa i O'xilLT, H^SiftiS 

i o K.tsv-cmmz&MLrzi"( 5 y 7 C 
®iteg§i 7«sfc, »n^8 1 t»HT9tf?, * 

ifS*^ 1 0^?.«iSite^5 1 , 7 l^tBLfc^-r 

= i^Sttii o^e.^*is*S5 1,71^ 

fg^iMHibT, 5 l, 7 i*^^ij^8 l 

S*/s 7 1,51 tfgm LT, ^ 71,5 
1 ^51^111) 1 0 $T-fEJ^?n, *^S±tHM 1 ot- 

ffl^fcSfi Lft^^f ^ yf£ Zim? 2>ztic£*)s ft 

mm 8 1 tiDmnmic&mmm&cm-rmm^fsmi 

[0 0 2 0] SSEfltegg 1 6 fc<fc ff 1 7 ©^ft^tKDS'J 



(5) ffPwW 1 0-7 5 2 0 5 

8 

•Y5>^iB»*»au mmmi 4*5<fctn 5©g 

8 OflW8E «fc t> , MSSttiS 5 1,71 ^ 5>iMfit 

sr-^ogga^Rrstias-rSo behssi 5 a, 

l, 7 1 t fcntSr- 5 

ts^-rso 5 ymwm 1 8 *wm%tz&\^& 

10 iD^fiSc^tlSc iSS^l 6, 1 7<D»m±, fff t) 

[0021] f53M^gEB$ra*3J;tfSrafeffiiiEHfK« 

M^tc^^T, $&tcpL<^-r§ 0 Lot', m^s 
j*^ 1 0 i:te^a±iiiji 5 1 t<Dm<D&ms&3 ofc*Jta 

T 0 HHgOEgBSfcau? Lid , ±0 0||cD{e31S§{e 

^ 7 1 1 ©raoeasK 3 0 tc^otj- 5 t 0 HiiioejMssfi 
20 [0 0 2 2] s-r, ®mm£mm*ftt>%:^£2(D&m 

[0 0 2 3] c(0f^ ^Siti/m 1 0 O^Di§5 1 2 

mmmm5 lteasu Meestfuis uc*^Tfte«H 

U «iaa±tl^5 l<D7yft5 4T'fiU ^7*+^- 

T*^s±teiii oteiMb, an^i 3£<fc«3fifrr 

30 5 0 C^ht, M^S^ia 1 0tTar-^7-F*» 

ST-O^ra^a^HfcbTSiJS-rSo Ctllc£<9 Lid 
+ L.» ©{5jiB#FS3b«5tl5o COI^iai*Ti. fc* 
5„ te^S±idl^7 1 fc-oi/^Tt>ra«fcaS*ffl\ L 2ll 

[0 0 2 4] $fe, 1 O^^llfll 2£«fct> 

40 t««U it^S*^5 l©T^x^-5 3*»63aSMU 
$M«tl«iaiA» O^MiW&^LTJieBiBftS 7 1C7 

yft 7 3 sft{± 7 4 -?§fg l, fcmmm l 2 » <o± o 0 

**^LTIH**«!^1 OtfEjMLTflPggl 3fc«fct) 
mp-r^o e©i:#, ^ffSSfiM 1 o^T^fltuftt 
n - - ^ y- F^^Wr 5 e i: T, Mttc^flLT^ 
6SflLT«H"r*S"e©l*lffl*jBil^rai:LT»l^t 
-So ilWaO Lid +A, 2 +L 2 u <D£jil$fatfffl£2ft 

§0 iio^T.: fc-rso *s^a*^7 i^€>jM<ib 

50 *ffl/\ L2d +A, 2 +L.» <D&W%Mtfm%.2n%o C 



[0025] ztiZQm&smfrZG&awestmm* 

Lw +Li. =T.i - (1) 

L 2rt + L 2.1 = T 22 " ' " ( 2 ) 

Lid +L 2 „ +A.2 =T, 2 ■•• (3) 

La +L>„ +A, 2 =T 2 < ••• (4) 

t?£% 0 (3) 4 (4) - (1) - (2) J: 



(5) 
(6) 

(7) 
(8) 

(9) 
(1 0) 



2 A.2 =T,2 +T 2 i -Tn -T22 
An = (Ti 2 +T 2 , -Tn -T22 ) /2 
i:&£ 0 S/c. (1) - (3) cfcD, 
Tn T 12 — (Liu L2U ) A 12 
L in L 2n —Tn T 12 "h A 12 
(2) - (4) 2c. *7 

Tn — T21 — (Lid — Lzd ) — Aj2 

Lid — L2d = T 11 — T12 +A12 

t&% 0 (8) nmmrns \fte>n&wm 
sfc, (1 0) o^e^s^ji 

5 l^\«TD0i!t*^S±tl3iS 1 0^?>te|gSltt/g7 1 

-So 

[0026] ^ii^8 1 kaa*ff5i:t©ess 

[0 0 2 7] Mtygt&m 1 0 cD^ff t§ 1 2tiOSHL 

feM^*ea«iai l ,d ©t 0 ais^/r lt^s*^ 5 



(6) $3« 1 0-7 5 2 0 5 

10 

)S8 i©7>r-t*»e>HiMu sraeai^raA. ©fat 

g§£/>LTMSg±fi/ra5 1©7>7^5 3, 5 4 T?S<I 
U eilHt^L.u ©±D@*Jl£/>LTll^S±t!lfra 1 Ot 

tmi 0tTan-^7-K**tfJf ac^T?, Ill 
fc i£fS LTfr 5 §M LT«f 5 $ -e<DBffl*W&ffl 
tLZmfeTZo cntCfct) Lu +Ai +A> + L,„© 

10 [0 0 2 8] m^S±tiiS 1 0©gHf§l 2£«fc») 

m. m Lfcimzfemm l m ©t e> ltsruss 

KSSIU *SffS*M5 1 07Vft5 3 J&»5HHIU 
^raWt^A, OgW*frLT«8 1©7^7 

*MS8 l©7>7^3b^jM©U Sfl£»flA ! 
©£SS8£fl* LTMIS±iia 7 1 ©7 7 3,74 

lt, esufsm* (D±.<omm%-ftL'CM^Mi&m 1 o 

20 tfcjlU %pggl 3 J; O^SS^^o £©££, *^ 

»t2HiLT*»6SeLT«BH-rsS-e©l«iai*JBB« 
^ilLTiJS-rSo dtli^D L M +A, +A 2 + L 2 „ 

[0029] cn^)igiss^?»eMii8!fii^ 

Ln +A, +Ai +L.u =Tui ••• (1 1) 
Lid +A. +A 2 + L 2u =T la2 ■■■ (1 2) 

30 ffl&d e 1 a y K S®*-f5V^Sfl:lf(ffl*d e 1 a 
y 2 fc-TSi:, 



M5 1 ©7>7 L ^5 3A^^ffL, 
©fEl:E§^^LT^KliS8 1 ©7>"T"t?§* 

d e 1 a y 1 = (L.d +A, ) - (L*. +A 2 ) ■••(13) 
d e 1 a y 2 = (L,u +A, ) - (L 2u +A 2 ) ■••(14) 
tmZft&o (1 1) - (12) «fc*K 

(Liu +A, ) - (L 2u +A 2 ) =Tia, -T« ■- (1 5) 

d e 1 a y 2 = Ti.i — T i» 2 ■■■(16) 
tLTd e 1 a y 2£jf< ZttfiX'^Zo (1 * £ 5) £$X)£LT, 

(Liu — L 2u ) + (Ai — A 2 ) =Tm — Ti >2 ■•• (17) 
£?&o (17) - (18) iO, 

(T„ -T« +A, 2 ) + (A, -A 2 ) = Tu -Tm ■•• (1 8) 

(A, -A» ) = (T,„ -Tw ) - (Tn -T12 +A, 2 ) ••• (1 9) 
t&& 0 (13) LI, 

d e 1 a y 1 = (Lid -L2d ) - (Ai -A 2 ) •••(20) 
(19), (2 0) fecfctf (1 0) ltd; ★ *<9, 

d e 1 a y 1 = (Tn — T, 2 +Ai 2 ) — (Tn — T12 +Ai 2 ) 
+ (T,„ -T™ ) •- (2 1 ) 

tf£6tlSo (1 6) iUD, «§8 l^^tSSflfi 50 l^aLT^Sifi/gl 0 $T©±0 mUteM 



11 

P^M (L„, +A> ) - (L 2 „ + A 2 ) tfj$iibt>tlZ> 0 £ 

ft, (2 1) s^d, ofrzmti&i&M 
5 \*mLTmhfg}8 l'WTvmmt&tpw&Mii o 

3&»6*aSS*Ja7 1 £ilLTWS8 l £T*©T9IhI*8 
toe^BfHM (L u +A, ) - ( L 2d +A 2 ) tfjfttb 

[0 0 3 0] £»£9tLT:&&SnfdE}iB#f?5M£ffl 

[oo3i] mzimm* t%rcib<D$ j ^y^mmz 
mm?zmx& f > , 0 3 mi^e^io^^ 5 y^zmw 

?%>MT*$3%>o l\Z.X\t. Lia-L2d>0, L..-L* 
>0, (Li„ +A, ) - (Lzd + A 2 ) >0, (L„, + 

a, ) - a* +Ai ) >ot\m.t%o femmasif 
2>m%m<DMm*j 5. > ^ commit t d tT3 0 $ ft, 
MlSSiffijiS^ r u , r2j tsu ^KiHcftB© 
i»£§a» r 1 j , r 2 j o a ^«S]t*a^s±ti^ 

[0032] sr, M<pw&mfrt>m$mt&m r2j k 

T2j ^.fctJSM^n^ffs^ss^Msi^ra^^n 
m»j/£-r5 0 ^{c, &tpmm>frt>mms&m r2j 

Lx^mmt^m u whm&ztucttLxim 
L-cmmLTcimtiK wmsmm ru , r~2j jets 

y^*^L-c r 2 j ^{iTs^^y^j; 

Ddelayl f )B#fSf£^¥i6TMIIS±te/S r 1 J 

^ 5 V^J: 0 d e 1 a y 2 <DBf P^fttf iIftT»$gS±t!l 

[0 0 3 3] LfciST, CtittB, ftffSift^^, M 
mmWSi r 2 J 'v&Mf 5 ^ = > y «fc <3 d e 1 a y 1 

mfmtbrmmmm ru ^^hutts,, cnic 
mmmrn ru ^s^fi^nrcfg^ 

rij fc«t)#^Tii^l8^-rS(l4:*^tSo H4> 

ofi^^s^^iiitti r 1 j ^F>^5>nT<5 

^<D%m*-(^>7lCttLTd e 1 a y 2 7cttil&-ti 
SdfcT', — 0£>*8*§gfl&Jl r 1 J , T2J A^Cff^ 

[0 0 3 4] ilcT-tiLw -Lzd , Li. -L 2u , (Lid 
+ A, ) - ( L 2d +A 2 ) t5£Zf (L„, +A, ) - (L 

2 „ +a 2 ) m^xm(om^mimmLrct>\ ztub 



(7) ®ffl¥ 1 0-7 5 2 0 5 

12 

[0035] co^t, $iBejiBB©^iai**»feT 

y*mm?% c tx\ m^mmmic^x^-x btm 

6 & c t £ < grntf *imc & So 

[0 0 3 6] 04t±*^<D^r<DHB£m^^-r^a 
15 1, 7 1 tf^n^iSff LfdI^©i&*£fT9iW 

stfijg i o ii^fix, m^mmm i ot±, i to 
raoGi3fffl^s»*ff5^>*-7x-x@j»i it, 

is^s±ffi/s 5i, 71 oizti^nt <Dffl(»fcm2&m&* 

Mfe? S SESiJSts 16, 1 7 43 J: XS ft t) jg L«^g§ 2 
0 , S®M£g5 16,17 OiJ^fitC L/c^o Tte^ 

Sias 5 u i u^ft.ztimmz^wj^y'f 

30 t, ZL-OOyyi/T-t 5 3, 5 4 £*mx-, iM-fSti— 7^£0 
7>ft5 3T*fir</\ ^liM^OT^x-f 5 3, 54 

172, 7>r^7 3, 7 4, «1S§§ 7 5 43«fctfS?H§g 

7 6>&fIx_So 

[0 0 3 7] mm^mi 6 {4, ^®J^8 1 fcjIfgfcfT 
*^S±iiiigi 0^5te^S±tiiS5 1,7 1 

mmi&m5 1, i wiwMmL-c, tenses 
40 i, 7io^n#§5 5, i &^^K>mm^nx7yy-r 

5 3, 7 3tC«fc»3j3iM*n, f©i©ft!!S©7yrt 5 
4, 7 4tj;i3§fi£tltMfH§5 5 6, 7 5 £<fc OflUS 

n/cfi^*Msa*s 51,71 jb^^^a^i 1 o-\ 
mnm%ffli£f& 0 mem&mi 6«$rc, ^mrns 1 

l, 7 l^MHibfc^-f^y^t, *^S±te^i 0^6 

tefis±fiiS5 1, 7 l^fi^iiaiLT, mmmmm5 

50 1,7 l^P>^»/S8 l-vjMM^n, jSgl,fcWg8 
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1 frtbtDm^ZMWWm 51, 71 tfgfgLT, MM 

mi&m si, 71 jb^*(fSitt^ i o ST-fE^^n, * 

[0 0 3 8] HE^ts 1 7 14, &ftJ9 8 1 tm 

i, 7 l^mmtmitiLrcZJ-ysft, &$ms&mi 

OfrP>$mWm5 1, 7 WS^^tfiLT, MIS 
II5K 7 lC7>ft5 3, 7 3fc«k9j£{§£tU 10 
(ti©illlli7 1, 5 1 ©7>ft7 3$fc{4 7 4, 
5 3 3: fc(i 5 4 «fc •jgMSftfcM^**' ©&£|gS±fjl^ 
7 1,5 \ frt>M&Wm \ O^fsiMLT, m&mm 

i o ic fev>T«^*Sfl l fc * ^ 5 y y fc 5 C 

WmS&l 714$ fc, M§8 1 fcMffi%fT-5 * 

^y^t, ife^ssu^i o^e*es%^5 1, 7ia 

ft^SrStttiLT, fef|SS±i^5 1, 7 1*^^118 1 
S±iira7 1, 5 l^gflbT, ^©itlggiftjg 7 1, 5 

»^8 l fcCjim^fcfiSSKiiififcS-rsm^lffl^S!! 

[0039] ;ss8K£8S i 6^3«fctf 1 7©^ft^'n©$ij 
f s„ 3i5s@Ki 4 ti, m;>«bi 8frt><om 30 

IStciD, MKSttJi 5 1, 7 lfrSSmfS-r-*© 

9fcJ:5^JS?nS 0 3B®IS«l 6, 17© 
[0040] <:<D*flB&m?i4, 



#PjtW 1 0-7 5 2 0 5 
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[0 0 4 1] 

*^£±fiis MlSifelm i: ©HofisS&Bfc «fc 5 fijiSE 

-So 

[0 l ] *fgfE©fM^8jM£*-f 7o 7 

[g2] ra«B*fcafetf>o*>f5>ysiSE*Kwra 

So 

[03] {m&mzj^yvKmmtzmo 

Mo 

[0 5] «e*ffilo»ftiiM****t-ynv^«|«Ho 

l £«M 

1 0 ^gitfUS 

i i ^y^-7i-x@K 

12, 55, 76 mm-m 

13, 5 6, 75 mmm 
14,15 ii^mss 

16, 17, 21, 22 gEiJ^g§ 

is t"(*>7mwm 

19 ^45y^^XfSI 

2 0 SfOjIL^gi 

3 0 {SjMSg 

5 1,71 fcfliggJti^ 

52, 72 mm® 

5 3, 5 4, 7 3, 7 4 7>ft 

8 1 &3bjg 



(9) 



mmW- 1 0-7 5 2 0 5 



[01] 



[02] 




tttfttttt 

iTdjTdjTdlTdiTdiTdjTdiTdj 
}€ — >K — >e — ?K — s4« — ? K - ?*c J K — »i 

h — — A 



^^iTdiTdiTdlTdiTdlTdjTdiTdl Td TH I Td I Td I Td I Td 1 Td ! Td I 

•* — *s*t^l* — *H — *i* — H* — — *i ?* — — H* — H* — — — — H 



iTdlTdiTdiTdlTdlTdlTdlTd! lTdiTc 



„ » t )pt t t t t tt_ i- 

^iTdlTdPSdiTdiTdiTdiTdlTdl iTdlTd 



Td^djTd^TdjTdjTdJ 



_£ 1 1 t t 



lTd!Td!TdiTd!Td ! 



TDD 

% j TdjTd I Td j Td I Td I TdiTd I Td] ! Td i Td i Td ! Td i Td i TdTrd i Td ! 

£ ?fe — >K ?K Ht >K * t ,< »{« 3»C — M« >j« 3f« >i 



awtf t t t t t tpft ft T t t t t ipt t 

* ^ffiffi^^^ |TdjTdiTd|Td^TdjTdirdj^ 



**gt tttttttlt tttttt t m t 

J^gjTd^d^d^d^d ^ d j Td j T^ j iTd j Td ^ d Ji Td ^ Td j Td j TdlTd J 



[03] 




delay2 



(10) 



ftfflPF 1 0-7 5 2 0 5 



[04] 



[05] 




41 



IF 



,11 



IF 



M 



,12 



,14 



mmm» 



mm 



42 



13" 



35i 



21 19 



r 22 



,22 





J 


21 


as 









3BS 



-18 



±0|S* (Lza) 



T^tU* CLi<0 



±9 

a* 

a in) 



3-/ 



.30 



103 



104 
74 



52 



nm 



72 
. L_ 

^81 



^51 



v 71 



